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TITLE OF THE INVENTION 
Projector 

BACKGROUND OF THE INVENTION 
Field of the Invention 
5 The present invention relates to a projector and, particxilarly, to a 

projector having a focus ring. 
Description of the Background Art 

There has been a projector as one of devices for projecting a picture 
on a screen. A lens main body for projecting a picture is attached to the 
10 projector. As shown in Fig. 10, a focus ring 102 is generally attached to a 
lens main body 105. Lens main body 105 with focus ring 102 has a 
diameter larger than that of lens main body 105 without focus ring 102, 
thereby easily achieving focusing. 

In lens main body 105, a lens itself is attached to a projection ring 
15 103. Projection ring 103 is provided with a protrusion 103a protruded 
outwardly. 

On the other hand, focus ring 102 is provided with a sUt 104 for 
receiving protrusion 103a. Slit 104 includes: an opening 102a for receiving 
protrusion 103a; and a passage 102b which is narrower than opening 102a. 
20 Focus ring 102 is generally made of resin. 

Next, description will be given of a procedure of attaching focus ring 
102. First, an entering portion of passage 102b of focus ring 102 is 
brought into contact with protrusion 103a from a direction shown by an 
arrow mark, and focus ring is pushed in the same direction. At this time, 
25 passage 102b is widened, so that protrusion 103a passes through passage 
102b and is received by opening 102a. 

With this structure, focus ring 102 is attached and fixed to projection 
ring 103. In this state, focus ring is turned in a circumferential direction, 
so that lens main body is also turned. As a result, focusing can be 
30 achieved in the projector. 

However, the conventional projector has the following problems. As 
shown in Fig. 10, when focus lens 102 is attached to lens main body 105, 
focus lens 102 has to be positioned in the circumferential direction such 
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that the position of slit 104 coincides with that of protrusion 103a. 

Therefore, in the case where it is difficult to observe the position of 
protrusion 103 from the outside of the projector, it takes a long time to 
attach focus lens 102 to lens main body 105 in some cases. 
5 In addition, as shown in Fig. 11, in the case where focus ring is 

molded with resin, a die 114 is used for particularly molding opening 102a. 
As shown in Fig. 12, since three shts 104 are provided on focus ring 102 in 
the circumferential direction, die 114 has to be detached in three directions 
as shown by arrow marks 111, 112, 113, respectively. Therefore, a 

10 problem has arisen in that the structure of the die is complicated. 
SUMMARY OF THE INVENTION 

The present invention is made to solve the above-described problems, 
and an object thereof is to provide a projector having a focus ring capable of 
being easily attached to a lens main body and being easily molded. 

15 According to an aspect of the present invention, a projector for 

projecting a picture on a surface to be projected includes a projector main 
body, a lens unit for projecting a picture, a cylindrical focus ring, a first rib, 
a second rib and a pair of protrusion parts. The cylindrical focus ring is 
inserted along a direction in which an optical axis of the lens unit extends, 

20 is attached in such a manner as to surround an outer periphery of the lens 
unit in a circumferential direction, and is molded with resin. The first rib 
is provided on the outer periphery of the lens unit, and extends along a 
direction in which the optical axis extends. The second rib is brought into 
contact with one end of the first rib, and extends along a direction 

25 approximately orthogonal to the first rib so as to have one side and the 

other side. The pair of protrusion parts is provided on an inner periphery 
of the cylindrical focus ring, and is arranged with a spacing in a direction 
approximately orthogonal to the direction in which the optical axis extends. 
The first lib is sandwiched between the pair of protrusion parts in the 

30 circumferential direction and, also, the second rib is engaged with the pair 
of protrusion parts along the optical axis, whereby the focus ring is fi^ed to 
the lens unit. 

With this structure, the focus ring is inserted into the lens main body 



at an optional position without specifjdng the position of the pair of 
protrusion parts formed on the focus ring in the circumferential direction 
and the focus ring is turned, whereby the first rib is sandwiched between 
the pair of protrusion parts. Therefore, the movement of the focus ring in 
5 the circumferential direction is restricted with respect to the lens body. In 
addition, in this state, the second rib is brought into contact with and 
engaged with the backward portion of the pair of protrusion parts in the 
insertion direction, whereby the movement of the focus ring in the optical 
axis direction is restricted with respect to the lens main body. As a result, 

10 it is possible to easily fix the focus ring to the lens main body. In addition, 
the structure has no necessity to provide an opening for receiving a 
protrusion in a circumferential direction like a focus ring of the 
conventional projector, and makes it possible to further simplify the 
structure of a die for molding a focus ring. 

15 According to another aspect of the present invention, a projector for 

projecting a picture on a surface to be projected includes a lens unit for 
projecting a picture, and a cylindrical focus ring. The cylindrical focus 
ring is inserted along a direction in which an optical axis of the lens unit 
extends and is attached in such a manner as to surround an outer 

20 periphery of the lens unit in a circumferential direction. One portion of 
one of the focus ring and the lens unit is sandwiched between another 
portions of one of the focus ring and the lens unit and, also, the one portion 
is engaged with the another portions along the optical axis, whereby the 
focus ring is fixed to the lens unit. 

25 With this structure, the focus ring is inserted into the lens main body 

at an optional position without specifying the position of the pair of 
protrusion parts formed on the focus ring in the circumferential direction 
and the focus ring is turned, whereby the one portion is sandwiched 
between the another portions in the circumferential direction. Therefore, 

30 the movement of the focus ring in the circumferential direction is restricted 
with respect to the lens body. In addition, in this state, the one portion is 
engaged with the another portions along the optical axis, whereby the 
movement of the focus ring in the optical axis direction is restricted with 
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respect to the lens main body. As a result, it is possible to easily fix the 
focus ring to the lens main body. 

Specifically, it is preferable that a first rib extending along the 
direction in which the optical axis extends and a second rib, brought into 
5 contact with one end of the first rib, extending along a direction 

approximately orthogonal to the first rib so as to have one side and the 
other side are formed on the one portion, and a pair of protrusion parts 
arranged with a spacing in a direction approximately orthogonal to the 
direction in which the optical axis extends is formed on the another 
10 portions. 

In this case, the first rib is sandwiched between the pair of 
protrusion parts, whereby the movement of the focus ring in the 
circumferential direction is restricted with respect to the lens main body. 
In addition, the second rib is brought into contact with and engaged with 
15 the backward portion of the pair of protrusion parts in the insertion 
direction, whereby the movement of the focus ring in the optical axis 
direction is restricted with respect to the lens main body. 

Preferably, the pair of protrusion parts are formed in the shape of 
approximately arc along the optical axis. 
20 With this structure, the focus ring can be comparatively easily 

detached from the lens main body by puUing out focus ring fixed to lens 
main body in a direction opposite to the attachment direction. 
Preferably, the focus ring is molded with resin. 

With this structure, a portion, on which a protrusion is formed at the 
25 time of attaching the focus ring to the lens main body, is flexed, so that the 
focus ring can be easily fixed to the lens main body. In addition, the 
structure has no necessity to provide an opening for receiving a protrusion 
in a circumferential direction hke a focus ring of the conventional projector, 
and makes it possible to simplify the structure of a die for molding a focus 
30 ring. 

Preferably, the resin is heat resistant. 

With this structure, it is possible to suppress the focus ring from 
easily deforming due to the heat generated at the time of projecting a 
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picture. 

The foregoing and other objects, features, aspects and advantages of 
the present invention will become more apparent from the following 
detailed description of the present invention when taken in conjunction 
5 with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing a projector according to an 
embodiment of the present invention; 

Fig. 2 is a perspective view showing a focus ring attached to the 
10 projector shown in Fig. 1, and a projection ring in the same embodiment; 

Fig. 3 is a partly enlarged perspective view showing the focus ring 
shown in Fig. 2 in the same embodiment; 

Fig. 4 is a first view for describing a procedure of attaching the focus 
ring in the same embodiment; 
15 Fig. 5 is a second view for describing the procedure of attaching the 

focus ring in the same embodiment; 

Fig. 6 is a third view for describing the procedure of attaching the 
focus ring in the same embodiment; 

Fig. 7 is a sectional view taken along line VII -VII of Fig. 6 in the 
20 same embodiment; 

Fig. 8 is a sectional view taken along Line VIII- VIII of Fig. 6 in the 
same embodiment; 

Fig. 9 is a sectional view showing dies for molding the focus ring in 
the same embodiment; 
25 Fig. 10 is a perspective view showing a focus ring of a conventional 

projector; 

Fig. 11 is a partly enlarged view showing a die used at molding a 
conventional focus ring; and 

Fig. 12 is view showing detachment directions of the die used at 
30 molding the conventional focus ring. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Description will be given of a projector according to an embodiment 
of the present invention. As shown in Fig. 1, a focus ring 2 is attached to a 
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lens main body 5 of a projector 1 through a projection ring 3. 

As shown in Fig. 2, a prescribed rib 33 is provided on an outer 
periphery of projection ring 3. Rib 33 includes: a first rib 33a extending 
along a direction in which an optical axis of lens main body 5 extends (an 
5 attachment direction of focus ring 2); and a second rib 33b, brought into 
contact with one end of first rib 33a, extending along a direction 
approximately orthogonal to first rib 33a so as to have one side and the 
other side. 

On the other hand, as shown in Fig. 3, a prescribed protrusion 22 is 

10 provided on an inner periphery of cylindrical focus ring 2. Protrusion 22 
includes a pair of protrusion parts 22a, 22b arranged with a spacing in a 
direction approximately orthogonal to the direction in which the optical 
axis extends. The pair of protrusion parts 22a, 22b is formed in the shape 
of approximately arc along the optical axis. 

15 Next, description will be given of a procedure of attaching focus ring 

2 to projection ring 3. As shown in Fig. 4, focus ring 2 is inserted into a 
prescribed portion of projection ring 3 as shown by an arrow mark 11 at an 
optional position of protrusion 22 in a circumferential direction. 

Then, as shown in Fig. 5, focus ring 2 is turned around projection 

20 ring 3 in a direction shown by an arrow mark 12, for example. Thus, 
protrusion part 22a of the pair of protrusion parts 22a, 22b, which is 
positioned at a forward portion in the turning direction, is brought into 
contact with first rib 33a. 

When focus ring 2 is further turned, a part on which protrusion 22 of 

25 focus ring 2 is formed is flexed and protrusion part 22a overstrides first rib 
33a. As a result, first rib 33a reaches a region between protrusion parts 
22a and 22b. 

With this structure, as shown in Figs. 6 and 7, first rib 33a is 
sandwiched between protrusion parts 22a and 22b, so that the turning 
30 operation of focus ring 2 is restricted in the circumferential direction. 

Further, in this state, as shown in Fig. 8, second rib 33b is brought 
into contact with a backward portion of the pair of protrusion parts 22a, 
22b in the insertion direction, so that focus ring 2 is engaged with 
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projection ring 3 along the optical axis. 

With this structure, the movement of focus ring 2 along the optical 
axis is restricted, thereby preventing focus ring 2 from easily detaching 
from projection ring 3. Thus, focus ring 2 is attached and fixed to 
5 projection ring 3. 

As shown in Fig. 8, since protrusion parts 22a, 22b are formed in the 
shape of approximately arc along the optical axis, focus ring 2 can be 
comparatively easily detached from projector 1 by puUing focus ring 2 in a 
direction opposite to the attachment direction. 
10 With the above-desciibed focus ring 2 of projector 1 and projection 

ring 3, focus ring 2 is inserted into a prescribed position of projection ring 3 
at an optional position without specifying a position of protrusion 22 
formed on focus ring 2 in the circumferential direction. In addition, by 
turning focus ring 2, first rib 33a is sandwiched between protrusion parts 
15 22a and 22b and, also, second rib 33b is engaged with the pair of protrusion 
parts 22a, 22b. As a result, focus ring 2 can be easily fixed to projection 
ring 3. 

As described above, in projector 1 in which focus ring 2 is fixed to 
projection ring 3, projection ring 3 can be easily turned and focusing can be 
20 achieved as compared with the case where focus ring 2 is not attached 
thereto. 

In addition, in focus ring 2 described above, two dies 4a, 4b capable 
of separating from each other in a portion corresponding to a protrusion 
and a portion corresponding to an outer end portion of the focus ring can be 
25 used as a die for molding focus ring 2 as shown in Fig. 9. 

In two dies 4a, 4b, it is sufficient that dies 4a and 4b are detached 
from each other in directions shown by arrow marks 13 and 14, respectively, 
after molding focus ring 2, and there is no necessity of detaching dies in 
three directions hke conventional dies. Therefore, dies can be simply 
30 structured. 

Further, resin having heat resistance, e.g., polycarbonate, is 
desirably used as the resin for focus ring 2. The resin make it possible to 
suppress focus ring 2 from easily deforming due to the heat generated at 
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the time of projecting a picture. 

In the above-described projector, the description has been given of 
the case where protrusion 22 is provided on focus ring 2 and rib 33 is 
provided on projection ring 3; however, a projector having a structure in 
5 that a rib is provided on focus ring 2 and a protrusion is provided on 
projection ring 3 may be employed. 

Although the present invention has been described and illustrated in 
detail, it is clearly understood that the same is by way of illustration and 
example only and is not to be taken by way of limitation, the spirit and 
10 scope of the present invention being limited only by the terms of the 
appended claims. 
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